Structure-function relationships of molluscan troponin T revealed by limited proteolysis.
Molluscan troponin regulates muscle contraction through a novel Ca(2+)-dependent activating mechanism associated with Ca(2+)-binding to the C-terminal domain of troponin C. To elucidate the further details of this regulation, we performed limited chymotryptic digestion of the troponin complex from akazara scallop striated muscle. The results indicated that troponin T is very susceptible to the protease, compared to troponin C or troponin I. The cleavage occurred at the C-terminal extension, producing an N-terminal 33-kDa fragment and a C-terminal 6-kDa fragment. This extension is conserved in various invertebrate troponin T proteins, but not in vertebrate troponin T. A ternary complex composed of the 33-kDa fragment of troponin T, troponin I, and troponin C could be separated from the 6-kDa troponin T fragment by gel filtration. This complex did not show any Ca(2+)-dependent activation of the Mg-ATPase activity of rabbit-actomyosin-scallop-tropomyosin. In addition, the actin-tropomyosin-binding affinity of this complex was significantly decreased with increasing Ca(2+) concentration. These results indicate that the C-terminal extension of molluscan troponin T plays a role in anchoring the troponin complex to actin-tropomyosin filaments and is essential for regulation.